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ABSTRACT  
Background: Completeness and timeliness of immunization ensures optimal immune response 
and protection from vaccine-preventable diseases. This study aimed at assessing completeness 
and timeliness of immunization among children aged 12 to 23 months in Alakahia, Rivers State. 
Methods: This was a descriptive cross-sectional study amongst 440 children selected using cluster 
sampling technique. A validated structured interviewer-administered questionnaire was 
administered. Two focus group discussions (FGDs) held with 14 purposively selected mothers of 
study participants using a topic guide. Descriptive statistics involved frequency and percentages 
for categorical, and mean and standard deviation for continuous variables. Inferential statistics 
was done using chi-square with p-value of < 0.05 accepted as significant. Thematic content 
analysis was done for the FGDs 
Results: Mean age of participants was 20 months (± 6 months). A total of 232 (52.7%) and 128 
(29.1%) mothers had secondary and tertiary education, respectively. Coverage was highest for 
BCG 405 (92.1%) and lowest for measles and yellow fever vaccines 322 (73.2%). Out of 215 children 
whose cards were seen, 164 (76.3%) were completely immunized. Pentavalent-1 was the most 
timely immunization 267 (67.3%) while measles and yellow fever were the least-timely 130 
(40.4%).  Mother’s education was a significant factor associated with timeliness (p<0.001). Lack of 
adequate knowledge about immunization and absence of social and economic resources emerged 
as major barriers.  
Conclusion: High immunization rates do not necessarily imply timeliness of vaccination. The 
researchers advocate for interventions improving access to information, maternal education and 
other identified barriers to immunization timeliness and completeness. 
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Vaccine-preventable diseases remain a 
common cause of childhood mortality with an 
estimated three million deaths each year.1 
Immunization is acclaimed as one of the most 
beneficial and cost-effective disease 
prevention measures available today.2 
Immunization against childhood diseases is 
one of the most important means of preventing 
morbidity and mortality in children. 1, 3 
Immunization can be active, in which case the 
immune system is stimulated to produce 
antibody or cell-mediated immunity against 
an infectious agent by administering a vaccine 
or a toxoid.2 Immunization can also be passive 
where preformed antibodies are introduced 
exogenously and also via the placenta in an 
unborn child.  Active immunization produces 
long-lasting immunity while passive 
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immunization produces temporal immunity.2  
In Nigeria, immunization began in 1956 
during the smallpox epidemic.1 The Expanded 
Programme on Immunization (EPI) started in 
1979 to combat deadly childhood diseases 
which were considered to be the cause of high 
infant morbidity and mortality.1 The list of 
killer diseases such as small pox, polio, 
measles, yellow fever, tuberculosis, tetanus, 
and pneumonia, which have been eradicated, 
controlled or whose burden has dramatically 
reduced by immunizations continues to 
grow.1, 4 
Routine immunization of children in Nigeria is 
carried out using a combination of vaccines.5 
According to the Nigerian Federal Ministry of 
Health, a child is considered to be completely 
immunized if he or she has received Bacille 
Calmette Guerin (BCG) vaccination against 
tuberculosis, three doses of pentavalent 
vaccine against diptheria, pertussis, tetanus, 
hepatitis B and haemophilus influenza, at least 
three doses of polio vaccine, one dose of 
yellow fever and one dose of measles vaccine.1 
According to this schedule, children 12 to 23 
months should have completed their 
immunizations and be fully immunized.  
Timely receipt of vaccines ensures optimal 
immune response to the vaccines.6 When 
vaccines are taken too early in life or at 
prolonged intervals, the immune response can 
be jeopardized either by already existing 
maternal antibodies or inadequate immune 
response by the body.6, 7 Immunization is 
timely when received at the earliest 
appropriate time, defined as within 30 days of 
the recommended age.7 Recommendations for 
vaccine administration at certain ages is 
important because such recommendations are 
based on the estimation of the age at which the 
child’s risk for that particular disease is 
highest.8 Timely receipt of vaccines is 
important as it ensures that the recipient is 
protected from the disease as early as 
possible.6, 8 
A study done in Switzerland showed that 
despite coverage rates of as high as 95% for 
Diphtheria and Tetanus vaccines, all 
immunizations were administered with 
significant delays.9  In a cluster survey in El 
Salvador, only 26.7% were vaccinated within 
the age interval recommended by the EPI.10 In 
a study in Nigeria, about 30% of the children 
presented after four weeks of age for their first 
immunization; 18.9%-65% of the children were 
delayed in receiving various vaccines 
compared to the recommended ages for 
receiving the vaccines.11 
Nigeria has witnessed a gradual and 
consistent reduction in immunization 
coverage as the rate dropped from about 80% 
in the 90’s to about 12.9% in 2003.1 This is said 
to be the worst in the African sub-region. As a 
consequence, completeness and timeliness of 
immunization have been compromised. 
Factors associated with complete 
immunization and timeliness as reported from 
studies are cultural factors, poor supervision 
of health workers, poor programme planning 
and monitoring and increasing age of infants.3, 
8, 11-13  
This study aimed at assessing the 
completeness and timeliness of immunization 
as well as identify barriers and facilitators for 
completeness and timeliness of immunization 
in children aged 12 to 23 months in Alakahia, 
Rivers State.        
METHODOLOGY 
This was a descriptive cross-sectional study 
which employed both qualitative and 
quantitative approaches to data collection. It 
was conducted between August and October 
2017 amongst children aged 12-23 months 
residing in Alakahia, Rivers State, Nigeria. 
Alakahia is a community in Obio-Akpor Local 
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Government Area (LGA), one of the urban 
LGAs in Rivers State. The community is host 
to the permanent site of the University of Port 
Harcourt   Teaching Hospital (UPTH) and is 
close to the location of the University of Port 
Harcourt. It has several schools and a market 
with a large population of students and staff of 
the University and its teaching hospital as 
residents. The community indigenes are of 
Ikwerre ethnic group and are predominantly 
farmers. The Alakahia community is laid out 
in orderly streets and clearly delineated 
compounds. Members of the community 
access health services from the Aluu Health 
Centre and the UPTH. Immunization days are 
Mondays, Wednesdays and Fridays in UPTH 
and on Tuesdays and Fridays.in the Aluu 
Health Centre. 
 Only children aged between 12 and 23 months 
as at their last birthday whose parents had 
resided in Alakahia community for at least one 
year were considered eligible for inclusion in 
the study.  For the quantitative aspect of the 
study, a sample size of 440 children aged 12-23 
months was obtained using the formula for 
single proportion:  n= z2 (pq)/e2,14 where n is 
the calculated sample size, z is the 95% 
confidence of 1.96, e = the level of accuracy set 
at 0.05 and p=17.4% representing the 
proportion of children who were completely 
immunized obtained from another study.4 
Cluster sampling method was employed. 
Alakahia is divided by a road into two 
hamlets. These were taken as two clusters. One 
of the clusters was chosen by simple random 
sampling (balloting). All households with a 
child aged 12 to 23 years were included in the 
study until sample size was reached.    
A validated structured interviewer-
administered National Immunization Survey 
History Questionnaire developed by the 
Centre for Disease Control (CDC)15 was used 
to obtain information from the mothers.  Two 
research assistants who were medical doctors 
on National Youth Service deployment were 
trained to administer the study tool.  
Questions were asked about the child’s 
immunization status, when each vaccine was 
received and factors associated with 
immunization. Information about the child’s 
vaccination was also obtained from the 
vaccination card (where available) or by 
maternal history and transferred to the study 
instrument. The qualitative aspect of the study 
was done to ascertain reasons, beliefs and 
perceptions around the factors associated with 
delayed or missed vaccination dose and 
timeliness of immunization. This consisted of 
two focus group discussions (FGD) and 
purposive sampling was employed to select a 
total of 14 mothers of children aged 12 to 23 
years (eight in the first group and six in the 
second). Discussions lasted a maximum of 45 
minutes. The researcher was the moderator 
while an assistant took notes and operated the 
digital voice recorder.  
Data was imputed into an excel spreadsheet 
and analyzed using the Statistical Package for 
the Social Sciences (SPSS) version 21.0.  Data 
underwent consistency checks to ensure 
accuracy and completeness. Simple frequency 
tables of maternal and child health 
characteristics were made. Frequencies and 
percentages for immunization completeness 
and timeliness were presented in tables. 
Inferential statistics were done using chi-
square and a p-value of < 0.05 was accepted as 
statistically significant at a 95% confidence 
interval. The transcripts from the two FGDs 
were first read for a general overview, clarity, 
and comprehension. The author’s notes from 
the field supplemented the text. A thematic 
framework was developed from the narratives 
of discussants. Descriptive statements were 
formed, and quotes were lifted from their 
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Ethical approval was obtained from the Ethics 
Committee of the University of Port Harcourt. 
Permission for the study was obtained from 
the community leaders. A written informed 
consent was obtained from the mothers with 
eligible children before administration of 
questionnaires and their confidentiality was 
given utmost regard. Children who were 
unimmunized or incompletely immunized 
were referred to the Aluu Primary Health 
Centre or University of Port Teaching Hospital 
to access immunization services. 
RESULTS 
A total of 440 questionnaires were 
administered with 100.0% response rate. The 
mean age of the children was 20 ± 6 months. 
Majority of study participants 284 (64.5%) 
were aged 21-23 months. The highest 
proportion of the mothers 232 (52.7%) had 
secondary education followed by those with 
tertiary education 128 (29.1%). The majority 
were unemployed 299 (68.0%). (Table 1) Four 
hundred and fourteen (94.1%) of the mothers 
claimed their children had immunization 
cards. Of these, 215 (51.9%) were able to show 
their immunization cards. Immunization 
coverage was highest for BCG, 405 (92.1%) and 
lowest for measles and yellow fever, 322 
(73.2%). (Table 2) 
The highest proportion of children who 
received their immunizations promptly was 
267 (67.3%) for Pentavalent-1 while the lowest 
proportion applied to those who took measles 
and yellow fever immunization 130 (40.4%). 
(Table 3) According to respondents’ self-
report, a total of 311 (70.7%) of children 
completed their immunization. However, 
vaccination cards reviewed for 215 study 
participants showed that 164 (76.3%) children 
were completely immunized. (Table 4) Among 
the 129 children who reported that they were 
either partially immunized or not immunized, 
the most prevalent barrier identified was lack 
of information 74 (57.4%). 
Table 1: Socio-demographic characteristics of 
study participants 
Variable  Frequency  
(n =440) 
Percent  
Child’s age  
(months) 
  
12-14 76 17.3 
15-17 44 10.0 
18-20 35 8.0 
21-23 285 64.7 
Sex of child   
Male 211 48.0 
Female 229 52.0 
Mother’s marital status   
Married 431 98.0 
Unmarried  9 2.0 
Mother’s education     
No formal education 26 5.9 
Primary 54 12.3 
Secondary 232 52.7 




Employed 141 32.0 
Unemployed 299 68.0 
Duration of residence 
in the community 
  
<2years 90 20.5 
≥2years 350 79.5 
 
Other reasons are as listed in Table 5. No socio-
demographic characteristic was seen to be 
significantly associated with immunization 
status. (Table 6) Two major themes emerged in 
the course of the FGDs on barriers to 
immunization completeness and timeliness. 
The themes include: 
Poor Knowledge about Timing and benefits 
of Immunization 
Participants felt that some mothers miss their 
children’s vaccination appointments and do 
not complete immunization because they are 
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Table 2: Immunization history of study participants with or without immunization card
Variable  Frequency  Percent 
Do you have an immunization card for your child? (n=440) 
Yes  414 94.1 
No  26 5.9 
Was the card seen? (n=414)   
Yes   215 51.9 
No 199 48.1 
Has your child received BCG vaccine? (n=440)   
Yes  405 92.1 
 No 26 5.9 
Can’t remember 9 2.0 
Was BCG scar seen? (n=440)   
Yes  290 65.9 
No 150 34.1 
Has your child received Pentavalent one vaccine? (n=440) 
Yes  397 90.2 
No 39 8.9 
Can’t remember 4 0.9 
Has your child received pentavalent two vaccine? (n=440)  
Yes  385 87.5 
No  51 11.6 
Can’t remember  4 0.9 
Has your child received pentavalent three? (n=440)   
Yes  363 82.5 
No 73 16.6 
Can’t remember 4 0.9 
Has your child received OPV0? (n=440)   
Yes 393 89.3 
No 43 9.8 
Can’t remember 4 0.9 
Has your child received OPV1? (n= 440)   
Yes  396 90.0 
No  40 9.1 
Can’t remember 4 0.9 
Has your child received OPV2? (n=440)   
Yes  382 86.8 
No  53 12.1 
Can’t remember 5 1.1 
Has your child received OPV3? (n=440)   
Yes 363 82.5 
No 71 16.1 
Can’t remember 6 1.4 
Has your child received HBV vaccine? (n=440)   
Yes  389 88.4 
No  46 10.5 
Can’t remember 5 1.1 
Has your child received Measles and Yellow fever vaccines? (n=440) 
Yes 322 73.2 
No  114 25.9 
Can’t remember 4 0.9 
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Table 3: Timeliness of immunization among 
study participants  
Variable Frequency  Percent  
BCG (n=405)    
Timely (birth to 7 days) 245 60.5 
Not timely (>7 days ) 160 39.5 
Pentavalent 1 (n=397)   
Timely (6 - 10 weeks) 267 67.3 
Not timely (<6 weeks, 
>10 weeks) 
130 32.7 
Pentavalent 2  (n=385)   
Timely (10-14 weeks) 240 62.3 
Not timely (<10 weeks, 
>14 weeks) 
145 37.7 
Pentavalent 3 (n=363)   
Timely (14 to 18 weeks) 211 58.1 
Not timely (<14 weeks, 
>18 weeks) 
152 41.9 
OPV0 (n=393)   
Timely (birth to 7 days) 246 62.6 
Not timely (>7 days ) 147 37.4 
OPV1 (n=396)   
Timely (6 - 10 weeks) 266 67.2 
Not timely (<6 weeks, 
>10 weeks) 
130 32.8 
OPV2 (n=382)   
Timely (10-14 weeks) 236 61.8 
Not timely (<10 weeks, 
>14 weeks) 
146 38.2 
OPV3 (n=363)   
Timely (14 to 18 weeks) 211 58.1 
Not timely (<14 weeks, 
>18 weeks) 
152 41.9 
HBV0 (n=389)   
Timely (birth to 7 days) 237 60.9 
Not timely (>7 days ) 152 39.1 
Measles and Yellow 
fever (n=322) 
  
Timely (9 -12 months) 130 40.4 




“Parents lack knowledge of it [immunization], and 
if educated, they become aware.” (Participant 6, 
FGD 2) 
Other participants shared their knowledge 
about the importance of timing for vaccines 
would aid compliance with vaccine timeliness. 
Table 4: Completeness of immunization for study 
participants 
Variable Frequency Percent   
Immunization status  
based on verbal  
report (n=440) 
Completely immunized 311 70.7 
Partially immunized 99 22.5 
Not immunized 30 6.8 
Immunization status 
based on vaccination  
cards seen (n=215) 
Completely immunized 164 76.3 
Partially immunized 51 23.7 
Not immunized 0 0.0 
 
‘‘It is important to follow it [immunization 
schedule] as they say you should so that it [the 
vaccines] will work well’’ (Participant 3, FGD 1). 
‘‘The vaccines have been tested and hypothesis 
[research] done and so the scientists know why it is 
set at that time’’ (Participant 4, FGD 2). 
 Lack of Social and Economic Resources 
Some participants identified the challenges of 
lack of domestic support as a hindrance to 
completing immunization. The participants 
claimed mothers would not miss a child’s 
vaccine if she had adequate help at home.  
“If the mother is sick and does not have help in the 
house she can’t go.” (Participant 7, FGD 1) 
The issue of direct and indirect costs of 
immunization was also raised. Mothers 
complained that apart from transport costs, 
they are sometimes made to pay for vaccines 
that are supposed to be free, and this caused 
delays when funds were not available on the 
scheduled date for immunization. 
“Vaccines are supposed to be free, and so when 
mothers have to pay, and charges are high, they 
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Table 5: Barriers to the completeness of immunization among study participants
Variable   Frequency Percent  
Barriers (n=129) 





Lack of motivation 21 16.3 
Others 34 26.3 
Lack of information (n=74)   
Unaware of the need for   immunization 27 36.5 
Unaware of the need to return for 2nd and 3rd dose 26 35.1 
Place/time of immunization unknown 14 18.9 
Fear of side reactions 4 5.4 
Wrong ideas about contraindications 3 4.1 
Lack of Motivation (n=21)   
Postponed till another time 19 90.5 
No faith in immunization 2 9.5 
Others (n=34)   
Place of immunization too far 7 20.6 
Mother too busy 7 20.6 
Time of immunization inconvenient 3 8.8 
Mother’s illness 3 8.8 
Vaccines expensive 3 8.8 
Vaccinator absent 3 8.8 
Child ill-not brought 3 8.8 
Community crises 3 8.8 
Child ill-brought not given 1 2.9 
Health worker’s strike 1 2.9 
 
 
Table 6: Distribution of some selected socio-demographic variables across children’s immunization 
status 
Variable  Immunization status  Total χ2 p-value 
 Fully 
immunized 
(n=311)         
Not fully 
immunized   
(n=129)  
   
Sex of child       
Male 146 (69.2) 65 (30.8) 211 0.433 0.511 
Female 165 (72.1) 64 (27.9) 229 
Mother’s marital status  
Married 307 (71.2) 124 (28.8) 431 3.052 0.081 
Unmarried 4 (44.4) 5 (55.6) 9 
Mother’s occupation      
Employed 108 (76.6) 33 (23.4)                  141 3.502 0.062 
Unemployed 203 (67.9) 96 (32.1) 299 
Mother’s educational status     
Educated 300 (72.5) 114 (27.5) 414 12.27 < 0.001* 
Uneducated 11 (42.3) 16 (57.7) 26 
Residency status      
<2years 62 (68.9)   28 (31.1) 90 0.176 0.675 
≥2years 249 (71.1) 101(28.9) 350 
*Statistically significant  
 
DISCUSSION 
The Federal Government of Nigeria has set a 
target of 90% immunization coverage rates by 
2020.16  For this to be realized, there needs to 
be a lot of emphasis on completeness and 
timeliness of vaccinations. Our study findings 
show that vaccination completeness stood at 
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76.3% among those with vaccination cards. 
This finding is similar to that from a similar 
study in Enugu, Nigeria.17 However, a study 
carried out to compare two cities in Nigeria 
(Calabar and Bauchi) demonstrated 
immunization completion rates in Calabar to 
be slightly higher than that seen in this study, 
while immunization completion rates were far 
lower in Bauchi than observed in this study.16 
The implications of our findings is that a little 
more than one-fourth of the study population 
had not completed their vaccinations and are 
therefore prone to vaccine preventable 
diseases. Public health efforts need to focus on 
closing this gap in immunization 
completeness.    
However, complete immunization does not 
necessarily mean timely immunization 
coverage. Despite the vaccination completion 
observed in this study, only a third of the 
vaccines were received within the specified 
time with as much as two-thirds received at 
inappropriate times. This was particularly true 
for measles, yellow fever, OPV2 and BCG 
vaccines. The observed delays in taking 
measles and yellow fever vaccines is probably 
due to the long interval between OPV3/ 
Penta3 received at 14 weeks and 
measles/yellow fever vaccines received at 9 
months. Another researcher also noted that 
vaccines were administered with significant 
delays despite high coverage rates.10 The 
effectiveness of a vaccine is influenced by the 
time of administration such that 
administration before or after the optimal 
period can lead to immunogenic compromise.    
Other studies identified many of the same 
barriers to completeness and timeliness of 
immunization as those in this study.16, 19 Two 
reviews of publications and grey literature 
described reasons for non-vaccination in low 
and middle-income countries. The reviews 
assert that while there were geographic 
barriers to access and missed opportunities for 
vaccination, reasons for non-vaccination 
relating to parental knowledge or attitudes 
reflected region-specific health-seeking 
behaviors and perceptions.20, 21 In the present 
study, immunization completion was 
significantly higher among children whose 
mothers were educated compared to women 
who were not. This implies that maternal 
education plays a key role in improving 
immunization completeness and timeliness. It 
is therefore imperative for interventions to 
focus on giving women and girls access to 
quality education.  
Immunization coverage is one of the indicators 
used to measure a country’s progress towards 
achieving the health-related sustainable 
development goals through the reduction of 
childhood morbidity and mortality.22, 23 Delay 
in the uptake of a particular vaccine or missed 
vaccinations has serious public health 
implications for disease outbreaks, morbidity, 
and mortality.23 It is therefore imperative that 
the Nigerian health authorities initiate and 
implement interventions to address the 
identified barriers to completeness and 
timeliness of vaccinations. The barriers of poor 
knowledge of vaccination timeliness and 
economic and social constraints identified 
during the FGDs need to be addressed. Health 
workers need to go beyond information about 
the importance and benefit of vaccines to 
provide more details about the necessity and 
benefit of timely administration of vaccines. In 
addition, under the table fees for services that 
are meant to be completely free can be a source 
of missed opportunities or delayed 
vaccination. Those who manage public health 
care facilities need to enforce existing policies 
against hidden charges and under-the-table 
fees.    
This study relied on a relatively large sample 
size, community-based data collection, 
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vaccination cards and a mixed method 
approach to overcome some of the limitations 
of other studies. However, the descriptive 
cross-sectional nature of data collection is a 
limitation as the health outcomes from poor 
timing of vaccine administration cannot be 
demonstrated. The researchers, therefore, 
advocate cohort and case-control study 
designs to evaluate outcomes and impact of 
poor timing of vaccinations.  
Conclusion 
This study showed that high immunization 
rates do not necessarily imply timeliness of 
vaccination. Best outcomes for vaccination 
programmes can only be achieved through 
achieving 90% coverage and optimum 
timeliness for every vaccine. The researchers 
advocate for interventions that address access 
to information, maternal education and other 
barriers to timeliness and completeness of 
immunization.  
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